

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

Thismvcntion relates to method and apparmtus for 
supporting a rock formation and, more panicolarly, to a 
bearing plate having an embossed configuration com- 
pl emcm ary with embossments on a ^h«f»t^ m<>m ^ for 
exerting a compressive force on the rock formation. 

2. Description of the Prior Art 

In underground mining, excavation and tuxmelling 
operations, it is conventional practice to support the 

overh^ and lateral rock strau by elon^ued stnxcturml 
members. «zch as metal roof mats and ettMttw^i^ rh^^ 
extend transversely across the mine roof and down- 
wardly along the lateral sidewaUs or ribs. The mau and 
ch a miei s are provided in various lengths with holes 
fP«c ed a preselected distance apart through the mem- 
bers to conform to a conventional roof bolt plan. Roof 
bohs extend through the holes in the *^hft^ hi ^id into 
holes drilled in the rock strata and are anchored in the 
strau to maintain the channels com p r e ss ed the 
surface of the rock strata. The metal mats and eh^«ti^|, 
are preferably used in place of wood timbers and are 
more efficiently tn^alled in co m b in ation with a roof 
bolting system. 

U,S. Pat. No. 2.192,354 discloses an improvement 
over wood timbering structures in which concrete rx>of 
beams are supported in contact with a mine tunnel roof 
by horizontal metal props connected at their end por- 
tions to vertical props. The vertical props extend to the 
mine floor oppositely the mine rib or waU. This arrange- 
ment forms a truss of interlocking parts for reinforcing 
the roof beams. U.S. PaL No. 3,413,812 is another exam- 
ple of elongated beam members connected to one an- 
other for supporting an underground rock formation. 

It is also known to utilize elongated members that 
overlap at their end portions to form a sliding joint in an 
arc-type support. Examples of interconnected trough- 
shaped sections for supporting a rock formation are 
disclosed in U.S. Pat. Nos. 3,023,862; 3,076,672- 
3.126,708 and 3,168,815. ' 

U.S. Pat. No. 3,022,100 discloses an arc support 
formed by three sections that overlap at their end por- 
tions. U.S. Pat. No. 3,395,542 discloses a propt^g 
frame having two upright members for supporting in- 
tercoimecting memi>ers forming an arc. 

As indicated above, it is common practice to utilize 
elongated mats and channels as part of a mine roof bolt 
plan. In a conventional roof bolt plan, bore holes are 
drilled into the rock formation in accordance with a 
preselected pattern so that the bolts are positioned a 
preselected dist a nce apart and extend a preselected 
depth into the rock formation. The roof bolts are an- 
chOTed in the bore holes and tensioned to exert a com- 
pressivc force upon the rcxrk strau to prevent deteriora- 
tion of the overitead rock strata. 

It is also conventional practice in the installation of 
mine roof bolts to use bearing plates to suppon the area 
of the rock formation around the bore hole. A conven- 
tional bearing plate includes a contact or bearing sur- 
face for abutting the formation around the bore hole. 
The bearing plate includes a central hole for receiving a 
roof bolt which extends through the plate up into the 
bore hole. The lower end of the roof boh includes an 
enlarged head which bears against the area of the plate 
around the bore hole. To rigidify bearing plates to resist 
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deflttmon mnd besding when comimssed « ff«4.t«* the 
fock fonnmtton. bearing plates are provided with em. 
botiments which extend from the surfaces of the bear- 
" g^P^*^ Eaamples of known bearing plates having 
«bo«mema «re dttclose d in U.S. Pat. Noa. 2,748,294- 
2^,824; 3,090203; 3,226,934; 3038,731; 3,478,323i 

I'^ll^' ^ Patent Nos. 

1.222.640 and 1,304.298. 

The bearing plates can be n*^^ 

[With] with 

or without mat 

or channrt supports. When used with mats and chan- 
nels, the hrarrng plate is pnsinoned in overlying rdation 
with the chanwfl so that the opening of the ghMw^r is 
alig ne d with the opening in the roof plate. In one 
met h o d, the roof plate used with a mat or channel has a 
width equal to the width of the g>wt«»< and a length to 
be received within the elongated slot of the ^^htwt^i in 
the alternative, the surCice of the i^wg pUte extends 
beyond the channri slot and bears against the areas of 
the channel around the slot. 

Because ofthe extended length of the mat or channel, 
it is subject to deflection and bending when anchored 
by the roof bolts into com p r e ss ive relation with the 
rock strata. Therefore, there is need for a etumw^i or 
mat having a structure that is reinforced to resist deflec- 
tion and hmriing under the load of the rock formation. 
The channri shaped support structure should be main- 
tained in com p r e ssi ve relation with the surface of the 
rock formation by a bearing plate maintained in contact 
with the channel by the anchored roof bolt. The bearing 
plate should have a configuration that permits its instal- 
lation within the width of the pHmw^i and in overlying 
relation with the opening in the channeL The bearing 
plate should have a configuration which stabilizes the 
bearing plate on the channel and also serves to reinforce 
the channri to resist deflection loads. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, there is 
provided apparatus for supporting a rock formation that 
i ncl u d e s an elongated member having a base portion 
with a length substantially greater than a width defining . 
longitudinal edges forming a channel therebetween. 
The base portion has a bearing surface for contacting 
the rock formation and an opposite surface. Means is 
provided for reinforcing the elongated member extend- 
ing the length of the base portion and positioned cen- 
* trally on the opposite surface within the channel. At 
least one opening extends through the means for rein- 
forcing the elongated member. A bearing plate includes 
a contact surface and an outer surface. The contact 
surface is positioned in overlying abutting relation with 
the elongated member opposite surface. A circular em- 
bossed area extends outwardly from the plate outer 
surface and defines a recesse d portion having a bottom 
wail with a central opening therethrough. The recessed 
portion bottom wall is positioned in the opening in the 
elongated member and is positioned adjacent to the 
means for reinforcing the elongated memfrw to restrain 
longitudinal movement of the plate on the girmg ^^rd 
member. The plate central opening is aligned with the 
elongated member opening. A longitudinal embossed 
area extends outwardly from opposite sides of the circu- 
lar onbossed area of the bearing plate into overlying 
relation with the means for reinforcing the elongated 
member. The longitudinal embossed area projects from 
the plate outer surface in a configuration complemen- 
tary with the configuration of the means for reinforcing 
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the dongited mender. The pUte kmgitadinal emboned 
area b engaged to the means for reinforcing the elon- 
gated member to restrain lateral movement of the plate 
on the elongated member to stationarily position the 
plate on the elongated member. Anchor means extend 
through the aligned openings into the rock formation 
and bear against the plate recessed portion for urging 
the elongated member into compressive engagement 
with the rock formation to support the rock formation. 

Further, in accordance with the present invention, 
there is provided a bearing plate that includes a planar 
body portion having a longitudinal axis defming planar 
longitudinal edges and planar transverse edges. A 
contact surface is positioned on one side of the body 
portion for engaging a generally planar surface and on 
the opposite side of the body portion is provided an 
outer surface. An embossed area extends outwardly 
from the body portion outer surface. The embossed area 
includes a circular embossment centered on the body 
portion and a longitudinal embossment extending out- 
wardly from opposite sides of the circular embossment 
on the longitudinal axis. The circular and longitudinal 
embossments centrally and longitudinally rigidify the 
body portion to resist deflection. The circular emboss- 
ment includes a recessed portion having a bottom wall 
with a central opening therethrough. The longitudinal 
edges extend angularly from the body portion outer 
surface to form flanges for stiffening the longitudinal 
edges to resist bending. 

Additionally, the present invention is directed to a 
method for supporting a rock formation that includes 
the steps of positioning an elongated channel member in 
contact with a planar surface of a rock formation. The 
reinforcing member has a longitudinal embossment that 
extends the length of the channel member. Openings are 
positioned in the channel member in spaced relation 
along the length of the embossment. A bearing plate 
having a contact surface is positioned in overlying abut- 
ting relation with the chaimel member around each 
opening therethrough. A recessed portion of the bear- 
ing plate is positioned within the opening of the channel 
member so that an opening in the bearing plate is 
aligned with the opening in the channel member. The 
bearing plate is restrained from longitudinal movement 
on the channel member. The bearing plate is restrained 
from lateral movement on the channel member. An 
anchor bolt extends through the aligned openings in the 
bearing plate and the channel member into engagement 
with the rock formation to compress the bearing plate 
against the channel member to maintain the channel 
member in bearing contact with the surface of the rock 
formation. 

Accordingly, a principal object of the present inven- 
tion is to provide methoid and apparatus for supporting 
a rock formation by an elongated mat or channel rein- 
forced to resist bending when compressed by bearing 
plates against the rock formation. 

Another object of the present invention is to provide 
a reinforced mine roof support channel or mat used 
with bearing plates having a coniigurauon complemen- 
tary with the reinforced configuration of the mat or 
charmel and spaced a preselected distance apart on the 
surface of the channel. 

A further object of the present invention is to provide 
a bearing plate for reinforcing a rock formation in 
which the bearing plate has an embossed configuration 
for strengthening the plate to resist bending when com- 
pressed against the rock formation. 
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These and other objects of the present invention will 
be more completely disclosed and described in the fol- 
lowing claims. 

DR brief description of the drawings 

FIG. 1 is an isometric view of a bearing plate having 
circular and longitudinal embossments on the surface of 
the plate, illustrating an anchor bolt for securing the 
plate against a rock formation. 

FIG. 2 is an isometric view of the bearing plate posi- 
tioned in overlying abutting relation with a c hann el 
member, illustrating the center embossed area of the 
bearing plate overlying a longitudinal slot in a center rib 
of the channel member with planar portions of the bear- 
ing plate in contact with the planar portions of the 
channel member. 

FIG. 3 is an isometric view of an assembly of an 
anchor bolt, bearing plate, and channel member for 
supporting a rock formation, illustrating the bearing 
plate having a reinforced configuration complementary 
with the reinforced configuration of the channel mem- 
ber. 

FIG. 4 is a bottom isometric view of the bearing plate 
shown in FIG. 1. 

FIG. 5 is a fragmentary sectional view in side eleva- 
tion of the assembled bearing plate and channel member 
shown in FIG. 3, iUustrating the bolt anchored in the 
rock formation with the head of the bolt compressing 
the bearing plate against the channel member abutting 
the rock formation. 

FIG. 6 is a sectional view taken along line VI — VI of 
FIG. 5, illustrating the reinforced surfaces of the bear- 
ing plate in contact with the reinforced surfaces of the 
channel member compressed by the anchored bolt 
against the rock formation. 

FIG. 7 is an end view taken along line VII — VII of 
FIG. 5, illustrating the complementary surfaces of the 
bearing plate and channel member for securely position- 
ing the bearing plate on the channel member to com- 
press the chaxmel member against, the rock formation. 

FIG. 8 is a schematic, fragmentary sectional view of 
a channel member secured by a pair of anchor bolts to 
a rock formation with bearing plates compressed by the 
head of the bolts against the channel member. 

x)h description of the preferred 

embodiments 

Referring to the drawings and, particxilarly to FIGS. 
1-3, there is illustrated an elongated structural support 
member generally designated by the numeral 10 for 
supporting an underground rock formation, such as a 
mine tunnel, passageway, or excavation formed during 
a material dislodging operation. A representative under- 
ground rock formation is illustrated in FIG. 8 in which 
a mine passageway 12 is cut in rock strata 14. forming a 
mine roof 15 and a pair of laterally spaced sidewalls and 
a mine floor (not shown). 

As illustrated in FIGS. 2 and 3, the structural member 
10 has an elongated channel-shaped configuration de- 
fined by a longitudinal ajus 16. The length of the chan- 
nel member 10 is substantially greater than the width, 
defming longitudinal edges 18 and 20 forming a channel 
therebetween generally designated by the nimieral 22. 

Preferably, the structural member 10 is fabricated of 
metal, such as iron or steel or any other suitable mate- 
rial. In one example, the channel member 10 is fabri- 
cated of galvanized steel and is supplied in a number of 
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dincr<mt lengths from 4 J feet up to 20 feet with a thick- 
nesi of about 3/16 inch. 

The structural member 10 Ulustrated in FIGS. 1 and 
3 mcludes a base portion 24 extending the length of the 
member 10. Longitudinal edges 18 and 20 extend angu- 
^ly from the base portion 24. The edges 18 and 20 are 
formed miegral with the base portion 24 to provide 
rcmforcmg flanges generally designated by the numer- 
als 26 and M that extend laterally the length of the 
channel member 10. The flanges 26 and 28 extend angu- 
larly from a planar surface 30 on one side of the base 
portion 24. The opposite side of the base portion 24 
mcludes a bearing surface 32 for contacting the rock 
strata as illustrated in FIGS. 5-7. The flanges 26 and 28 
cxi^d a preselected height from the planar surface 30. 

The elongated channel member 10 includes a rein- 
forcmg portion gcneraUy designated by the numeral 3'/ 
that extends the length of the base portion 24. Prcfera- 
wy. the remforcmg portion 34 is positioned centrally on 
the planar surface 30 within the channel 22. The rein- 
forcmg portion 34 is formed in a preselected configura- 
tion. For example, as Ulustrated in FIG. 2 the reinforc- 
ing poruon 34 has a generally V-shape configuration 
that forms a nb 36 extending the length of the channel 
member 10. The height of the rib 36 is approximately 
equal to the height of the lateral flanges 26 and 28 to 
form the channel 22 between the center rib 36 and the 
lateral flanges 26 and 28. 

TTie V-shaped rib 36 on the channel member 10 in- 
cludes a pair of web sections 38 and 40 that are inte- 
grally formed to extend angularly with respect to the 
base portion 24. The web sections 38 and 40 are joined 
at an arcuate crown on the rib 36. It should be under- 
stood that the remforcing portion 34 may be embossed 
on the channel member 10 in any desired configuration 
Tlius, the remforcing portion 34 and the flanges 26 and 
28 provide the elongated channel member 10 with 
structural ngidity to resist bending and torsional forces 
applied by the rock strau 14 when installed to support 
the rock formation as shown in FIG. 8. 

The elongated channel member 10 includes a plural- 
ity of spaced apart openings 42. For purposes of illustra- 

Uon, only one opening 42 is shown in the channel mem- 
berlO in FIGS. 2 and 3. However, it should be u^d^. 
stood that regardless of the length of the channel mem- 
t>er 10, a selected number of openings may be spaced a 
preselected distance apart on the reinforcing portion 34 
m one embodiment, as shown in FIGS. 2 and 3 the 
openings 42 have a length greater than a width to form 
a slot-like configuration. 

As shown in FIG. 3. the openings or slots 42 are 
defined by opposite longitudinal side edges 44 posi- 
ttoned m the plane of the planar surface 30. ExtendiiiB 
transversely between the ends of the side edges 44 are 
abutment walls 46 which extend in an inverted V-shai>e 
upwardly from the base portion 24. With this amnat- 
ment, an opening or a slot 42 is formed in the longitudi- 
naUy extendmg reinforcing rib 36. In an alternate em- 
bodiment, the openings 42 are circular in configuration 
w»th abutment walls 46 spaced from the circular open- 
ing by a planar surface of the channel member immedi- 
ately around the circular opening. 

The angularly extending flanges 26 and 2 together 
with the V-shaped rib 36 form a pair of troughs 48 and 
49 on the channel member 10. The troughs 48 and 49 
combined with the central rib 36 and flanges 26 and 28 
extend the length of the channel member 10. This struc- 



tan scfvci to stiffen the chmnH mrmhrr 10 to resist 

As shown in FIG. 2, the pUnar sorfsce 30 together 
with the lateral flanges 26 and 2 and the central rib 36 of 
the f-^^^n*^ mrmb^ 10 form a receiving surface for a 
bearing plate generally designated by the numeral SO. 
The bearing plate SO has a generally planar body por- - 
tion S2 having a longitudinal axis S4, as shown in FIG. 
1, *<^fiM*g longitudinal edges S6 and S8 and transverse - 
edges 60 and 62. 

In the embodiment shown in FIG. h the tongicudinal 
edges S6 and 58 are arcoately shaped. Also, in the pro- 
cess of die stamping the plate SO the transverse edges 60 
and 62 are sheared formingpairsof tabs 63 on the edges 
of the plate on opposite sides of a longitudinal emboss- 
ment 69. 

As shown in FIG. 4. the plate body portion 52 in* 
dudes on one side a contact surface 64 for en ga ging the 
planar surface 30 of the chann^ member 10. The bear- 
ing plate SO tpcln^'** on the opposite side an outer sur- 
face 66. As an added feature, the plate outer surface 66, 
as shown in FIG. 1, includes an opening 65 punched 
through the plate sur£ue 66 to form a conventional 
hanger hole. The opening 65 is used to hang objects, 
such as brattice doth, electrical wires, and other equip- 
ment in the from the plate 50 at the mine roof. It 
should be understood that the bearing plate SO is also 
used without the ^■HMw^ii member 10, as shown in FIG. 
1. In this embodiment, the plate surface 64 is positioned 
in direct contact with the surface of the rock formation 
to be reinforced. 

The bearing plate SO includes an embossed area gen- 
erally df^gnv**^ by the numeral 67 in which a circular 
embossment 68 is ceuter ed on the plate body portion 52 
and a longitudinal embossment 69 extends outwardly 
from opposite sides of the circular embossment 68 on 
the longitudinal axis 54. The circular and longitudinal 
embossments 68 and 

[6] §g 

centrally and longitudinally ri- 

gidily the plate body portion 52 to resist deflection. 

[The] A cen-bral port: ion 73 includes the 

circular embossment 68 
that 

includ es a r ecessed portion 70 

having a bottom wall 72 with a central opening 74 
therethrough. 

As shown in FIG. 1, the bearing plate longitudinal 
edges 56 and 58 extend angularly from the outer surface 
66 of the plate body portion 52 to form flanges or ribs 
generally drsignatrd by the numerals 76 and 78. The 
ribs 76 and 78 provide the bearing plate SO with a chan- 
nel configuration strengthened by the embossments 68 
and 69. The ribs 76 and 78 also serve to stiffen the plate 
longitudinal edges 56 and 58 to resist bending. The 
arcuate configuration of the longitudinal edges 56 and 
58 also adds rigidity to the plate 50. Therrfore, the 
bearing plate 50 has an overall reinforced structure 
effective to s up port a rock formation alone without the 
addition of the channel member 10. 

As seen in FIGS. 2 and 7, the ^^Hanw^i «n»^h<*r 10 antj 
bearing plate SO have complementary transvciae pro- 
files which permit the bearing plate SO to be positioned 
in overlying abutting relation with the '^Hm»wi#>i member 
10 around the opening 42 in the chaimei member 10. 
The overlying abutting relation of the bearing plate 50 
with the channri member 10 forms a c om pos i te rein- 
forced channH assembly. 
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The >^<*«™g plaxe 50 his a ge&enlly rectangoUr, 
cfaaimcMike configmixon defined by the i ongimrtma l 
edges 56 and 58 and the transverse edges 60 and 62. The 
width of the bearing pUte 50 corresponds to the width 
of the channel member 10 so that the bearing plate 50 is 
received on the chamtfi mrmhrr 10 with the longttodi- 
nal flanges 76 and 78 bearing against the channel mem- 
ber flanges 26 and 28 as shown in FIGS. 2, 6 and 7. 

As shown in FIG. 1, the bearing plate edges 76 and 78 
extend ontwardly from the plate outer surfa^ 66 at an 
angle substantially corresponding to the angle formed 
by each of the channel member edges 18 and 20 with the 
planar surface 30. In one example, the bearing plate 50 
has a width of about S inches extending between the 
longitudinal edges 56 and 58. The length of the bearing 
plate 50 is also selective, for example about six inches. 

Preferably, the bearing plate 50 has a minimum length . 
which exceeds the length of the elongated opening 42 in 
the channel member 10, as shown in FIG. 3. In one 
example, the opening 42 has a length of about 3.5 
inches, and the bearing plate 50 has a nominal length of 
about 6.0 inches. In another example, the opening 42 is 
circular cor re s p on ding to the diameter of the circular 
opening in the bearing plate 50 shown in FIG. 1. Re- 
gardless of the configuration of the opening 4Z the 
bearing plate 50 has a length which provides for sub- 
stantial overlying relation of the bearing plate contact, 
surface 64 with the channel member planar surface 30. 
As will be explained later in greater detail, the overly- 
ing contact of the bearing plate 50 with the channel 
member 10 assures that the channel member 10 is main- 
tained in compressive relation with the rock strata 14 
and is reinforced in the area around the opening 42 to 
resist lateral and transverse bending of the channel 
member 10. 

As seen in FIGS. 2 and 7, the bearing plate contact 
surface 64 extends from the circular embossment 68 into 
overlying relation with the channel central rib 36 and 
the planar surface 30 of the channel member 10 around 
the opening 42 in the rib 36. The bearing plate circtilar 
embossment 68 includes the bottom wall 72, as shown in 
FIG. 4, which has a diameter less than the length of the 
opening 42 in the channel rib 36. In the case of circular 
opening 42, a planar surface 30 of the channel member 
10 between the embossments 36 receives the plate bot- 
tom wall 72. As shown in FIGS. 5 and 6, the bottom 
wall 72 is supponed on the channel planar surface 30 
opposite the opening 42. A portion of the bottom wall 
72 spans the slot 42 with the outer portions of the bot- 
tom wall 72 in contact with the surface 30 around the 
opening 42. 

The bearing plate circular embossment 68, as seen in 
FIGS. 1 and 6, includes a ctuved inner leg 80 and a 
curved outer leg 82 that merge to form an arcuate, top 
portion 84. As seen in FIG. 5, the inner leg 80 extends 
to the plate bottom wall 72 and is positioned oppositely 
of the slot abutment walls 46 of the channel member 10. 
Thus, longitudinal movement of the bearing plate 50 on 
the channel me m be r 10 is restrained by contact of the 
circular embossment inner legs 80 with the slot abut- 
ment walls 46. 

When the bearing plate 50 is used to reinforce the 
channel member 10, as shown in FIG. 2, the plate bot- 
tom wall 72 and the recessed portion 70 is positioned in 
overlying relation with the channel opening 42. The 
bearing plate opening 74 overlies the channel opening 
42. A limited amount of longitudinal movement of the 
bearing plate 50 on the channel member 10 is permitted 
before the embossment inner legs 80 contact either one 
of the adjacent channel abutment walls 46. Also, the 
width of the channel slot 42 exceeds the diameter of the 
plate central opening 74 to permit tmobstmcted passage 
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of an tacboi bolt 86 through the aligned opcaiings 41 

^3g 42. the pUte opening 74 « •l>8n^^^ tte 

SSciicolw opening. The plate bottom w«U 72 1^ 

a plate surface of the 
tSTciicular opening between the spaced apm adjacent 

50 exL^di«netnc«Uy from opposed "d-oHhe 
ij^^ossment 68. The longitudmal «nb«sm«t «9 

rihaHf the rfiannel member 10. Therefore, the pUte 
in abutting rel«ion the ch«mel 

rih 36u u seen in FIGS. 2 and 7. 

Tb^ phSTu^tudinal embos«nent 69 e«ends from 
uJ~^ Assent 68 the length of the pUte 50 
Sr^longitudinal embossment 69 "guhfies^ 
^WMKthens the plate 50 to resist deformanon and bend. 

t^iSSTthTaiU 54 of the pUte 50. Also, as «*n m 
n'bt;a.26;^pl««circ«lire«bos«nent68«t«ds 

^^tiaUy the width of the bearing ptateSO. The 
SSereitial edge of the circular «»«^' *J 
closely «liacent to the »«>»«duud n»8«'« 
Mdm Thus, with the circular embossment 
tog the width of the plate 50. the plate SO « rMfor«d 
S resist deformation and bendtog alongm t«»»vene 
Mis. The circular and longitudinal embossments 68 and 
69 of the plate 50 combtoe to provide the 
50 with enhanced rigidity to remforce a channel mem- 
ber ^^wTto nOS. 5-8. or when uf«» alone, as 
rk»«^ in FIG 1. to contact a mme roof when com- 

anchored in the mme roof. , the nlate 

Similar in construction to the channel nb 36. Wc Plate 
longitudinal embossment 69 includes a pair of web sec- 

M and 90 th« are mtegral with «.d extend 
uSy with respect to the pUte body portion 50. The web 
sections 

ni 033: [89] m. 

90 are joined «. fom ^'e^S.f^rown or top 
which is positioned at the eievauon oil 

Mof the pUte circular embossment 68. The 

web sections ' 

m rex [89] 88 , ^ ^ 

and 90 cxlcnd from the plate surface 66 
at approximately the same angle which the channel web 
portions 38 and 40 extend from the channel snrface 30. 
This arrangement permits the longitudinal embossment 
69 of the plate 50 to 

r/inST [overly] Qverlie 

in abutting complementary 

relationship the channel rib 36. Thus, the bearing plate 
50 engages the channel member 10 by abutting contact 
of the longitudinal embossment 69 with the channel rib 
36 to resist lateral movement of the bearing plate 50 on 
the channel member 10. . ^ - 

The bearing plate 50 is further restramed from mov- 
ing laterally on the channel member 10 by the abutting 
relation of the plate flanges 
ninSX [26 and 28] 56 and 58 

with the channel TTI^ZZ i r u 

member flanged edges 18 and 20. This relauonship is 
cleariy shown in FIG. 2. The pUte flanges 

ni \T5X^ [26 and 28] 56 and 5fi 

bave an arcuate configuration so tnat the end portions 
of the flanges 
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[26 and 28] 56 and 58 
ftre urged against the channf I 
flanged «lgcs 18 and 20, as shown in FIG. 2. 

The bearing plate 50 is provided with a width which 
allows the plate SO to be received between the chamifl 
edges 18 and 20. The plate edges 56 and 58 extend ap- 
proximately at the same angle from the plate surface 66 
that the gh*«fw*t edses 18 and 20 extend from the chan- 
nel surfiKe 3a Pr^erably. the edges 18, 20 and 56, 58 
extend at an angle greater than 90* from the respective- 
planar surficcs 30 and 66. 

The overlapping abutting relation of the flanged 
edges of the *^^*npg plate 50 and '^Htm^i mctnbrr 10 is. 
also clearly illustrated in FIGS. 6 and 7. Not only do the: 
circular and longitudinal embossments 68 and 69 and: 
the flanges 

[26 and 28] '^fi and 58 

rigidify or stifTen the bearing plate 
50 to resist bending, they also provMle i 
ing the bearing plate 50 to the channel i _ 
pfffmrm where the bearing plate 50 is tn i ra i nrd from 
both longitudinal and lateral movement on the chan nel 
member la This serves to maintain the central op enin g 
74 of the bearing plate 50 in alignment with the opening 
42 of channel member la Furthennore, the area of 
contact of the 1 bearing plate 50 with the chann^ tnem- 

ber 10 is increased, r"******^g the compressive forces. 

applied by the bearing plate to the channel member. 
The planar port ions of the bearing plate 50 between 

the circular and longitittttnal embossmentt 68 and 69 

and the lateral flanges 

[26 and 28] '^fi and 58 

form channel port i o ns 

which extend into overlying abutting relation with cor- 
responding channel portio ns 48 and 49 of the chaiwirl 
member 10. 

The channel portion defines -bvo 
legs 51 secured to oppositie 
sides of the central portion 73 
through the f^mhoggi nent 68. Thus, 
portions of the legs 51 and sides 
100 and 102 of the *aTnHr>ggi nent 68 
positioned on opposite ends of the 
central portion 73 define rib 
receiving openings 104 and 106. 

As seen in FIG. 4, the contact sur&ce 64on 
the bottom of the plate 50 forming the bearing plate 
channel portions provides a substantial bearing surface 
for engagement with the surface 30 within the channel 
portions 48 and 49. The pUte contact surface 64 applies 
compressive forces to an expanded area of the channel 
member around the opening 4X In this manner* the 
anchored chaimel member 10 is mamf tT]f^ in compres- 
sive relation with the rock strata 14. 

Initially the plate member 50 and the channel member 
10 are positioned in overlying, abutting relation, as 
shown in FIG. 2, with the channel bearing sur&ce 32 
positioned in contact with the rock strata 14 as shown in 
FIGS. 5-7 

[ . ] > so th at leas 51 stradd1g> 
portio ns of the central~r"il3^3'g and 
the central p ortion 51 of the bearing 
Plate is posi tioned within the channel 
opening 42 an d the opening 74 is aligned 
with the channel opening 42. 
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The anchor boh 86 it eactemted thnragb the 
aligned «p^^g* 74 and 42 into a boie hole 92 drilled in 
the rock fonnnttOB 14. The anchor bolt 86 a ooavcn- 
tiosal in dengn and mcfa4'** an cton gated shank 94 
having ai one end an integnl boh head 96 and waaher 
98 *«d at an opposite end a conventional tnechamcal 
i»» p* i> *M» i ssaembly (not shown) p^ ji i itonfri within the 
bore hole 92. Conventional, resinona honrting material 
may be utilized in the bore hole 92 to secnre the 
anchor bolt 86. 

WHh the bearing plate 50 compreaed asnntt the 
chamtrt member 10 m gaging the soriace of the rock 
strata aroond the bore hole 9Z lotaiion of the anchor 
bolt 86 expands the nT»mion shell aaxmbly into grip- 
ping engagexnem >vith the wall of the bore hole. This 
places the bolt 86 in tension so that the layers of the 
rock strata are compressed together. The anchored bolt 
86 — the **hMiift*>| member 10 coatprcned • g * '** *^ 
the sur^Ke of the rock strata 14. The brating plate SO is 
compressed by the anchored bolt 86 against the rhannrt 
iHffii i hn 10. The beaiing plate 50 is s e curel y maintained 
in position on the *^Kafw%»i mrrmbrr 10. Both the bearing 
plate 50 and the chaiinei member 10 are reinforced to 
resist >*^*»<^»«g mnti dcflpcTion Mt tdyr the load of the rock 
strata, as above described. 

IX As can be seen in Fla> 2, the 

' channel Tngnwh er 10 extends along 

the lonaitiudinal axis or direction 

16 as does the central rib 36 > Each 

of the leas 51 longitudinally extends 

from a first end 108 to a second end 

110, The channel opening 42 is positioned 

between legs 51, and the first end loa 

and the second end 110 of each respective 

[ leg longitudinally extends bevond the channel 

opening 42 > 

As seen in FIGS. 5 and 6, when the boh 86 is an- 
chored within the bore hole 92, the washer 98 on the 
bolt head 96 is c om p r e ss ed against the bottom wall 72 of 
the bearing plate 50 around the hole 74. Tlie washer 98 
prevents the bolt 86 from passing through the bearing 
plate 50. Also, other devices can be used to anchor the 
bolt 86 in the bore hole. For example, a resin system 
may be utilized to secure the bolt 86 in the bore hole 92 
by bonding of the bolt 86 to the rock strata surrounding 
the bore hole 92. Also as well known in the art, a combi- 
nation expansion shell assembly and resin system can be 
used to anchor the bolt in the bore hole. 

Conventionally, the bore holes 92 are drilled in the 
rock strata as a part of the primary mining cycle in the 
formation of the underground or mine passageway. 
Tlius as the mine passageway is being formed, the chan- 
nel members 10 and the bearing plates 50 or the bearing 
plates 50 alone are jftnallfrt to su ppo n the rock strata. 
Conventionally, the channel members 10 are ^•»«»*** to 
extend transversely across the mine roof between the 
lateral sidewalls of the mine passageway. The *^*iiwt^ 
m e m b rffs may also be ^^*f^UM to extend verticaUy on 
the sidewalls between the mine roof and floor. 

The rhamirl members 10 are provided in accordance 
with the present invention in a number of dififerent 
lengths that vary from about 4.3 fees to 20 feet. Regard- 
less of the length of the chamiel mcmbrr 10» the open- 
ings 42 are located a p if irln le d rff«»«*w^ apart to corre- 
spond to the required roof of gauges, for ^••"f'*, from 
7 to 16 gauge g^vanized steeL 
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Refening to FIG. 8. there is Ulostmed a com muoos 
length of chsmtd member 10 having at least two open- 
ings 42 placed a presdected distance apart for receivtng 
anchor bolts 86 to be secured in bore holes 92 drilled in 
the rock strata 14. The elongated configuration of the 
channel openings 42 faciKtstm efficient aHgntnent of the 
openings 42 with predrilled bore holes 9Z B ecansr of 
the ^i^**** length of the rhannri mrmhrr 10. it is 
subject to deflection and brmting under the load of the 
rock strata 14. The provision of the reinforced n i q i rnir e 
of the channel tnember 10, as above described, and 
installation of the bearing plates 50 having a reinforced 
configuration complementary with the configuration of 
the channel member 10 serves to stiffen the channri 
n><'mHi*r 10 to resist bmritng and deflection. 

According to the provisions of the patent statute s, we 
have nr r'*^^**^ the principle, preferred constructtoiL 
and mode of operation of our invention and have iU us- 
trated and described what we now consider to represent 
its beat embodiments. However, it should be understood 
that within the scope of the appending claims the inven- 
tion may be practiced otherwise than as specifically 
illustrated and described. 




